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TRYAD is a joint collaboration with Auburn University to create two Terrestrial Gamma Ray Flash (TGF) Detector
Cubesats to observe thunderstorms and learn about the production of TGF’s. The mission will involve two
CubeSats flying in tandem in order to pinpoint the production location of TGF’s which will shed some light on their
production mechanisms.
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Scintillator

Terrestrial Gamma Ray Flashes are the
products of bremsstrahlung, when lightning
strikes occur the large electric field can cause a
relativistic runaway electron avalanche to occur
which emits high speed electrons into the air.
Those electrons interact with nuclei in the
atmosphere causing bremsstrahlung and
subsequently TGFs.
The exact location and beam profile of TGFs are
still unknown but there are many competing
theories, two that TRYAD intends to look into are
the wide and narrow beam profiles. The wide
beam model predicts that TGFs are produced
near the lightning leader and the beam covers a
wide angle in the sky. The narrow beam theory
predicts that TGFs are produced in the
thundercloud itself and creates a very narrow
beam due to the electrons accelerating through
the electric field in the same direction.
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Scintillator Choice
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Scintillators form the basis for high energy instrumentation by absorbing high energy
photons and emitting visible light that can be more easily measured. We are deciding
between a 5% lead doped plastic scintillator and a plain plastic scintillator. The lead
doped has better performance at lower energy and equal performance at higher
energies to the plain plastic. The lead is more dense and leads to an increase in the
amount of interactions, but it also increases the opacity which reduces the amount of
light transmitted. Simulations show the lead doped will perform better but further
testing is needed.
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TGFs are a relatively new field of study and as such, our knowledge of them is limited
and there is much to learn. TRYAD is the first observational experiment of TGFs to
take measurements from multiple locations at the same time in order to pinpoint
where in the storm TGFs are created. This will help the scientific community better
understand the physics and production mechanisms behind TGFs. TRYAD is on
course for a 2019 launch.
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